Neuromodulatory effect of the atrial natriuretic factor clearance receptor binding peptide, cANF(4-23)-NH2 in rabbit isolated vasa deferentia.
This study tests the hypothesis that atrial natriuretic factor (ANF) and the ANF clearance receptor binding peptide, cANF(4-23)-NH2 (cANF), inhibit adrenergic and purinergic neurotransmission in the rabbit isolated vas deferens by a pertussis toxin (PTX)-sensitive mechanism. The vas deferens is a unique model used in the study of autonomic neurotransmission inasmuch as it has both a purinergic or twitch contraction and an adrenergic or tonic contraction associated with its response to electrical stimulation. Both ANF and cANF (10(-11) to 10(-6) M) inhibited electrically induced purinergic and adrenergic contractile force generation in a concentration-dependent manner. The ANF effect on both purinergic and adrenergic contractions was blocked by PTX (100 ng/ml). The cANF effect on the adrenergic contraction was also PTX-sensitive. Both peptides also attenuated evoked norepinephrine release in a concentration-dependent manner by a PTX-sensitive mechanism. cANF (10(-7) M) had no effect on norepinephrine- or ATP-induced contractions as was shown previously for ANF (10(-7) M). Therefore, the inhibitory effects of ANF and cANF appear to be prejunctional, on the release of the neurotransmitters, norepinephrine and ATP, from the nerve terminal and not postjunctional on the smooth muscle. An effect of cANF on neurotransmission suggests that the reputed "silent" ANF clearance receptor has biological activity. PTX-sensitivity suggests the involvement of a guanine nucleotide-binding protein in mediating the neuromodulatory effect of atrial peptides.